Type 2 diabetes mellitus (T2DM) is a growing epidemic carrying an important risk of micro-and macrovascular disease. 1 Multiple studies have demonstrated that exercise training has a favourable effect on metabolic parameters, such as insulin sensitivity and lipid profile, and on endothelial function. 1, 2 These metabolic parameters and endothelial dysfunction are important for the development of coronary artery disease and stroke. 3 Kemps et al. 4 reviewed the literature on the role of different exercise modalities for different targets in cardiovascular prevention in patients with T2DM ( Figure 1 ).
It is clear that Kemps et al. 4 reject the 'one size fits all' approach in exercise training for patients with T2DM. They suggest to use different exercise programmes depending on the individual target parameter. Possible target parameters are structural, metabolic or functional. For example: patients with a target parameter of better glycaemic control, high intensity interval training could be a promising strategy. For other target parameters, a strategy with only aerobic endurance training (AET) or a combination of AET and resistance training is more suited. 4 Obviously, T2DM is a disease with a combination of metabolic, structural and functional consequences. The European Society of Cardiology in collaboration with the European Association for the Study of Diabetes recommend combined AET and resistance training for all T2DM patients. 5, 6 It is indeed important to aim for improvement in as many target parameters as possible. 7, 8 But in times of 'personalised medicine' any secondary prevention strategy has to be tailored to the patient. So, we should adapt the general recommendation in the guidelines to the individual importance of the different target parameters in each patient, also taking into account the feasibility and compliance with the prescription for each individual. For example, patients with prominent dysfunction of the autonomic regulation, the combined exercise strategy can be more focused on AET because AET is most suited to improving autonomic regulation.
Hansen et al. 9 developed the EXPERT tool, which is an interactive training and decision support tool to optimize exercise prescription for patients with cardiovascular disease. This tool takes the presence of TD2M into account and could be a user-friendly way to determine the appropriate amount of AET and/or resistance training.
Literature shows that the majority of T2DM patients are not engaged in regular exercise training 10 due to a lack of motivation. Shalaeva et al. 11 demonstrated that non-compliance of T2DM patients with trans-femoral amputation to secondary prevention measures and exercise gives a 10-fold increased risk for major adverse cardiovascular events.
But not only the participation in regular exercise training is disappointing. Also, 15-20% of T2DM of patients who engage in regular exercise training fail to improve their metabolic profile. 4 It is crucial to detect these non-responders and to investigate which factors cause the non-responding of these patients. Research has suggested different predictors for non-response. Johannsen et al. 12 demonstrated that a longer duration of diabetes was associated with a blunted improvement in HbA1c following nine months of exercise. Similar research established that non-responders displayed higher levels of TGF-b1 and overall suppression of mitochondrial regulators in their muscles. 13 Sparks et al. 14 claimed that also hereditary components influence the exercise training response. Several researchers found specific quantitative trait loci linked with changes in plasma insulin 15 triacylglycerol levels 16 and glucose homeostasis 17 in response to exercise. This suggests that sequence variations dictate exercise response. New evidence suggests that also epigenetics play a key role in the exercise response. 14 Still, the role of environmental factors cannot be underestimated, and a part of non-response can be explained purely by environmental factors: not every patient will train as hard as prescribed or be strict in following his diet. 18 To conclude, exercise recommendations are crucial in preventive medicine; they should be designed to improve multiple target parameters as result of the complex pathophysiology of T2DM. Still, a tailored approach remains essential. Every general exercise recommendation for T2DM needs to be adapted to focus on individual important target parameters and on the preferences and capabilities of the patient. The paper of Kemps et al. 4 is an important step in that direction.
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